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(57)  The present light emission device (1) includes
a LED body (10), and a light distribution member
(20,21,22) holding the LED body (10) such that it is inte-
grated with the LED body (10). The light distribution
member (20,21,22) includes an upper light distribution
member (21) for distributing light from the LED body
(10) in the upward direction, and a lower light distribu-
tion member (22) for distributing light from the LED body
(10) in the lateral direction. Thus, the light emission
device (1) and a bicycle taillight satisfying the safety
regulation values while allowing the reduction in cost
can be provided.

Light emission device suitable for bicycle taillight

FIG. 1
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Description

BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a light emis-
sion device and a bicycle taillight employing the light
emission device, and mores specifically to a light emis-
sion device that allows a reduction in cost and to a bicy-
cle taillight employing such a light emission device.

Description of the Background Art

[0002] Conventionally, taillights for use with a bicy-
cle is commercially available. The brightness of a bicy-
cle taillight in every direction relating to the travel
direction of bicycle is predetermined in order to ensure
the safety of the bicycle ride at night. Fig. 12 is a table
illustrating the regulation values (left and right (LR), and
vertical (V) angles) in the tail direction of a bicycle tail-
light practiced in Germany, for instance. Figs. 13A and
13B are diagrams showing the range indicated by the
left (L), right (R) and vertical (V) angles of the regulation
values shown in Fig. 12.

[0003] Fig. 13Ais a plan view of a bicycle taillight 30
seen directly from above, and the direction indicated by
an arrow a is the direction of the bicycle travel. As seen
in Fig. 13A, angles L and R respectively define the light
distribution angles from the tail direction to the forward
direction of the bicycle as shown in the diagram. In other
words, the minimum luminous intensity should be 1.0 cd
at a position where the angles L and R are at 5°, and
0.033 cd at a position where the angles are 110°
(V=15°).

[0004] Fig. 13B is a diagram of bicycle taillight 30
viewed from the side. As shown in Fig. 13B, bicycle tail-
light 30 is required to distribute light in the overhead
direction (the direction indicated by b) in a conical man-
ner at angles of 45° in the forward and backward direc-
tions, and toward the tail side (the direction opposite to
the direction indicated by arrow a) at angles of 10° in the
upward and downward directions, respectively. It has
been required for a bicycle taillight to meet the condi-
tions as those given above.

[0005] Fig. 14 is a schematic view showing an inter-
nal structure of a conventional bicycle taillight 30 that
meets the regulation values set forth in Germany as
described above. As seen in Fig. 14, the conventional
bicycle tail light 30 includes a large LED 31a directed
toward the rear direction of the bicycle (shown by an
arrow in the diagram), two pairs of small LEDs 31b to
31e symmetrically provided on either side of LED 31a,
and cylindrical lenses 32a to 32d arranged symmetri-
cally around LEDs 31a to 31e. Cylindrical lenses 32a to
32d serve to distribute light emitted from LEDs 31a to
31e in the above-described prescribed directions at a
prescribed luminous intensity.
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[0006] The conventional bicycle taillight 30 requires
five LEDs and four cylindrical lenses as shown in Fig. 14
to satisfy the prescribed regulation values. In other
words, there was a need to employ a plurality of LEDs
and cylindrical lenses so that the increase in cost was
unavoidable.

SUMMARY OF THE INVENTION

[0007] Thus, one object of the present invention is
to provide a light emission device that satisfies a certain
set of regulation values while allowing the cost reduc-
tion. Another object of the present invention is to provide
a bicycle taillight that allows a reduction in cost.

[0008] The light emission device according to the
present invention includes a single high luminance LED
body having a top portion and a cylindrical portion, a
first light distribution member provided on one side of
the cylindrical portion of the LED body for distributing
light toward one side, and a second light distribution
member provided on the other side of the cylindrical
portion of the LED body for distributing light toward the
other side.

[0009] Since light is distributed using a single high
luminance LED body, which is interposed between the
first and second light distribution members provided on
one and the other sides of the cylindrical portion, light is
not only emitted from the LED body but is also distrib-
uted in a first direction and a second direction. Thus, a
desired degree of brightness in a prescribed direction is
ensured only with the used of a single high luminance
LED and without using a plurality of LEDs as in a con-
ventional example. As a result, a light emission device
that satisfies a certain set of regulation values while
allowing the cost reduction can be provided.

[0010] Preferably, the first light distribution member
has a reverse-conical shape toward the LED body.
Since light is effectively reflected on a side surface hav-
ing the reverse-conical shape, the light is efficiently dis-
tributed upward.

[0011] Preferably, the first light distribution member
is asymmetrical to the second light distribution member.
Since the first light distribution member and the second
light distribution member are respectively formed to
have a shape asymmetrical to the other, a desired lumi-
nous intensity in a desired direction can be achieved.
[0012] Preferably, the second light distribution
member has a reverse V-shaped groove in a second
direction. The reverse V-shaped groove in the second
direction allows light to reflect upon a groove surface so
that light is distributed in the lateral direction.

[0013] Preferably, the second light distribution
member includes a third light distribution member, and
the third light distribution member has a trough-shaped
curved surface in the top direction.

[0014] Since the third light distribution member has
the trough-shaped curved surface in the top direction,
light reflects upon the curved surface so that the light is
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distributed in the forward direction.

[0015] More preferably, the first light distribution
member and the second light distribution member are
integrated. The integration of the first light distribution
member and the second light distribution member
allows easy manufacture and assembly.

[0016] In another aspect of the present invention,
the above-described light emission device is utilized for
a bicycle taillight. Since the light emission device having
a single high luminance LED body and a plurality of light
distribution members provided on either side of the
cylindrical portion of the single high luminance LED
body is utilized as a bicycle taillight, a bicycle taillight
that satisfies a certain set of regulation values while
allowing the cost reduction can be provided.

[0017] The foregoing and other objects, features,
aspects and advantages of the present invention will
become more apparent from the following detailed
description of the present invention when taken in con-
junction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

Fig. 1 is a perspective view illustrating an overall
configuration a light emission device according to
the present invention.

Figs. 2A and 2B are a front view and a side view of
the light emission device according to the present
invention.

Figs. 3A to 3C are diagrams illustrating the mount-
ing relation between an upper light distribution
member and an LED body.

Figs. 4A to 4D are diagrams illustrating the
mounted condition of a lower light distribution mem-
ber and the LED body.

Fig. 5 is a diagram representing an example of a
performance of a high luminance LED.

Figs. 6A and 6B are a side cross sectional view of a
bicycle taillight with a light emission device
mounted thereon and a diagram representing a
portion of the light emission device.

Figs. 7A and 7B are a cross sectional view of the
bicycle taillight and a diagram illustrating the
mounted condition of a light emission device and a
control board of the light emission device.

Figs. 8 to 11 are diagrams illustrating the relations
between the luminous intensity and the L and R
angles of an LED body, a light emission device, and
a bicycle taillight.

Fig. 12 is a diagram illustrating the regulation val-
ues of a bicycle taillight set forth in Germany.

Figs. 13A and 13B are diagrams relating to the
description of the regulation values of a bicycle tail-
light.

Fig. 14 is a schematic view representing a configu-
ration of a taillight that meets the requirement of the
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regulation values of a bicycle taillight conventionally
set forth in Germany.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0019] An example of an embodiment according to
the present invention will be described below with refer-
ence to the drawings.

[0020] As seen in Fig. 1, a light emission device 1
includes a high luminance LED body 10 and a light dis-
tribution member 20 integrated with LED body 10 for
receivably holding LED body 10. LED body 10 includes
a top portion 12 having a hemispheric shape, and a
cylindrical portion 13 connected to the top portion. Light
distribution member 20 includes an upper light distribu-
tion member 21 provided in an upper portion of LED
body 10, a lower light distribution member 22 provided
in a lower portion of LED body 10, and an upper and
lower light distribution member connecting portion 23
connecting upper light distribution member 21 and
lower light distribution member 22.

[0021] LED body 10 further includes a planar bot-
tom portion 14 having two electrodes 11 protruding
therefrom. Upper light distribution member 21 has a
reverse-conical shape toward top portion 12 side of
LED body 10. Upper light distribution member 21 has a
top planar surface 28 at the top edge, and a reverse-
conical shaped side surface 27 is formed between top
planar surface 28 and cylindrical portion 13 of LED body
10. Here, the vertical angle of the reverse-conical shape
is about 14°.

[0022] Lower light distribution member 22 includes
a trough-shaped curved surface 24 on top portion 12
side, directed from top portion 12 side toward bottom
portion 14 side, and a reverse V-shaped groove 25 pro-
vided on cylindrical portion 13 side, extending toward
cylindrical portion 13 of LED body 10 from the lower
portion.

[0023] Fig. 2A is a front view of light distribution
member 20 seen from IlA side of Fig. 1, and Fig. 2B is a
side view of light distribution member 20 seen from the
direction shown as IIB in Fig. 1. In Fig. 2B, LED body 10
is inserted into light distribution member 20 as shown by
an arrow in the diagram such that a flange portion 16
provided at the bottom portion of LED body 10 is
received by a flange receiving portion 26 provided in
light distribution member 20, whereby LED body 10 and
light distribution member 20 are integrated.

[0024] Figs. 3A to 3C are diagrams illustrating the
mounted condition of LED body and upper light distribu-
tion member 21 of light distribution member 20. Fig. 3A
is a plan view seen from the direction indicated by IlIA in
Fig. 1, Fig. 3B is a front view seen from |IA side, and Fig.
3C is a side view seen from IIB side. Each straight line
with an arrow end in the diagram indicates the path of
light that travels from a light emitting diode 15 provided
within LED body 10. As shown in Figs. 3B and 3C, the
light from light emitting diode 15 reflects upon reverse-
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conical shaped side surface 27 of upper light distribu-
tion member 21, and is refracted by top planar surface
28 such that light is distributed upward.

[0025] Figs. 4A to 4D are diagrams illustrating the
positional relation between LED body 10 and lower light
distribution member 22. Fig. 4A is a view seen from IlIA
side of Fig. 1, Fig. 4B is a view seen from the direction
of lIAin Fig. 1, Fig. 4C is a side view seen from the IVC
side of Fig. 1, and Fig. 4D is a view seen from the 1IB
side. In Fig. 4A, the path of light travel from light emitting
diode 15 is indicated by arrows as in Fig. 3. Light
reflects upon trough-shaped curved surface 24 pro-
vided on top portion 12 side of lower light distribution
member 22 and upon reverse V-shaped groove 25, and
is refracted on a side curved surface 29 of lower light
distribution member 22 and is diffused outward. A cer-
tain degree of luminous intensity is obtained by the light
distribution shown in Fig. 4A even when each of the L
and R angles is as wide as 110°. Here, the angle of the
V-shape of reverse V-shaped groove 25 is 100°.

[0026] In Fig. 4A, the paths of light travel are shown
reflecting from various positions of reverse V-shaped
groove 25. Moreover, some light is reflected on trough-
shaped curved surface 24 and reverse V-shaped groove
25, and refracted on side curved surface 29.

[0027] Fig. 5 is a diagram illustrating the relation
between the brightness and the angle from an optical
axis of high luminance LED body 10 employed in the
present invention. As shown in Fig. 5, LED body 10 has
a luminous intensity of 70% where the angle from the
optical axis is within the range of +5° and a luminous
intensity of 10% where the angle from the optical axis is
in the range of £12.5°.

[0028] Further, the luminous intensity on the optical
axis of the high luminance LED where the forward cur-
rent equals 20 mA is at least 2000 mcd or above, and
typically is about 3600 mcd. This indicates a brightness
about three to four times greater than a conventional
normal LED which is at 600 to 1000 mcd.

[0029] Now, a bicycle taillight 2 incorporating light
emission device 1 will be described. Fig. 6A is a side
cross sectional view of bicycle taillight 2, and Fig. 6B is
a diagram representing a portion of light emission
device 1 covered by a cover 3 of bicycle taillight 2. As
seen in Fig. 6A, bicycle taillight 2 includes light emission
device 1, a battery 4 for supplying power source to light
emission device 1, a plastic case 3 for fixing battery 4
and light emission device 1 while covering the entire
structure, and a substrate 5 for controlling light emission
device 1. In Figs. 6A and 6B, a direction of light travel
from light emission device 1 is indicated by a solid line
with an arrow end.

[0030] Fig. 7A is a cross sectional view of the por-
tion indicated by VIl in Fig. 6, and Fig. 7B is a diagram
illustrating the positional relation between light emission
device 1 and substrate 5 controlling light emission
device 1 and is viewed from the direction of VIIB in Fig.
7A (case 3 is not shown).
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[0031] Fig. 8 is a diagram illustrating the light distri-
bution characteristic of light emission device 1 and bicy-
cle taillight 2 utilizing light emission device 1 according
to the present invention. In the diagram, the horizontal
angle indicates the respective L and R angles shown in
Fig 13A, and the vertical axis indicates the luminous
intensity in the unit of cd. In the diagram, "a" indicated
by a diamond-shaped mark represents the luminous
intensity in LED body 10, and "b" indicated by a square-
shaped mark represents the luminous intensity where
light distribution member 20 is mounted on LED body
10, and "c" indicated by a triangular mark represents the
luminous intensity where light emission device 1 is
received in case 3 as bicycle taillight 2. As is apparent
from Fig. 8, a higher degree of brightness is obtained
when LED body 10 is incorporated into light distribution
member 20 as light emission device than when LED
body 10 is by itself. On the other hand, when structured
as bicycle taillight 2, the degree of brightness is seen to
decrease significantly.

[0032] Figs. 9 to 11 are diagrams illustrating the L
and R angles indicating luminous intensity that is
greater than a prescribed value, respectively. Fig. 9 rep-
resents the case in which each of the L and R angle is
15° or greater, Fig. 10 represents the case in which
each of the L and R angles is 30° or greater, and Fig. 11
represents the case in which each of the L and R angles
is 70° or greater. These values show that the German
regulation values for a bicycle taillight shown in Fig. 5
are satisfied at respective angles L and R of 5°, 10°, and
45°.

[0033] As seen in Fig. 11, LED body 10 has a value
of approximately 0.030 cd around the LR angle of 110°,
and as light emission device 1, has a brightness of
approximately 0.050 cd, and as bicycle taillight 2, has a
brightness of approximately 0.040 cd. From these dia-
grams, the light emission device and the bicycle taillight
according to the present invention is seen to satisfy the
regulation values for a bicycle taillight set forth in Ger-
many shown in Fig. 12.

[0034] Although the present invention has been
described and illustrated in detail, it is clearly under-
stood that the same is by way of illustration and example
only and is not to be taken by way of limitation, the spirit
and scope of the present invention being limited only by
the terms of the appended claims.

Claims
1. Alight emission device (1), comprising:

a single high luminance LED body (10) having
a top portion and a cylindrical portion;

a first light distribution member (21) provided
on one side of said cylindrical portion of said
LED body for distributing light toward said one
side; and

a second light distribution member (22) pro-
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vided on other side of said cylindrical portion of
said LED body for distribution light toward said
other side.

The light emission device (1) according to claim 1, 5
wherein said first light distribution member (21) has
a reverse-conical shape toward said LED body.

The light emission device (1) according to one of
claims 1 or 2, wherein said first light distribution 10
member (22) is asymmetrical to said second light
distribution member.

The light emission device (1) according to claim 1
or 2, wherein said second distribution member (21) 15
has a reverse V-shaped groove on said other side.

The light emission device (1) according to one of
claims 1 to 4, wherein said second light distribution
member (22) includes a third light distribution mem- 20
ber (24), and said third light distribution member
(24) has a trough-shaped curved surface in a direc-

tion of said top portion.

The light emission device (1) according to one of 25
claims 1 to 5, wherein said first light distribution
member (21) and said second light distribution
member (22) are integrated.

A bicycle taillight incorporating a light emission 30

device according to one of claims 1 to 6.
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